The minimum inhibitory concentration (MIC) was determined for 13 antibiotics against Clostridium perfringens isolated from Brazilian piglets. The collection of isolates was performed in June to October 2010. All isolates were susceptible to amoxicillin and ceftiofur, whereas most were resistant to tetracycline and lincomycin. Avilamycin and narasin were more effective against isolates from non-diarrheic than from diarrheic piglets. The other antimicrobials were less active in need of high concentrations to inhibit the growth of the C. perfringens type A. These results suggest the need for further studies evaluating molecular factors related to the antimicrobial resistance of C. perfringens.
microorganism is involved in diarrhea in nursing piglets, especially those less than four days of age (17) . The main source of immediate post-farrowing infection in piglets is spores in the environment and in the feces of sows (8) strains isolated from diarrheic piglets (22) .
Previously, only alpha toxin and enterotoxin were thought to play a role in the pathogenicity of C. perfringens type A-related diarrhea in piglets. However, Songer and Glock (17) suggested that these toxins are not the ones responsible for lesions and liquid accumulation in the intestinal tract of diseased animals. Rather, a novel toxin encoded by the cpb2 gene, called beta-2 toxin, is speculated to be the main factor driving the development of clinical diarrhea by C. perfringens type A in neonatal piglets (19) .
The adoption of a high pig density in intensive systems and other recent changes in Brazilian pig farming have increased the infection pressure and the stress levels to which animals are subjected. Therefore, conditions facilitate the emergence of pathogenic agents that had once coexisted in equilibrium with the Both described a high sensitivity of C. perfringens isolated from pigs to beta-lactams. In broiler chickens and dogs, the results for beta-lactams were similar to those described in this study (10, 15) .
However, one report demonstrated that isolates of C. perfringens from cattle exhibited decreased sensitivity to beta-lactams antibiotics (14) . perfringens isolates were resistant to this antibiotic. It is interesting to note that while tylosin is an antibiotic commonly used for porcine proliferative enteropathy, our results suggest that it can also be effective for the treatment and control of C.
perfringens in piglets.
Florfenicol and leucomycin showed a low MIC 50 but a high MIC 90 . According to Post and Songer (12) , these results suggest that in vivo resistance exists in a proportion of the isolates. Reports evaluating the efficacy of these antibiotics against isolates from pigs are rare; however, studies with other domestic species indicate a high degree of susceptibility of C.
perfringens isolates to both antibiotics (6,11).
Neomycin, norfloxacin, streptomycin, josamycin, tetracycline, and lincomycin had high MICs, suggesting poor efficacy of these antibiotics against isolates of C. perfringens isolated from piglets. Genes responsible for resistance to tetracycline and lincomycin have previously been described in C. perfringens isolates isolated from humans and domestic animals (23, 4, 14, 11, 9, 3, 7, 15) . This finding may explain the high resistance ratio found for these two drugs in the present study. As for neomycin, norfloxacin, streptomycin, and josamycin, to our knowledge, no studies regarding the genetic mechanisms of resistance to bacteria of the genus Clostridium have been published. In this work, C. perfringens demonstrated a decreased inherent sensitivity to these drugs, instead of resistance mediated by acquired genes or mutations. It should be emphasized that this study is the first evaluating the MIC for josamycin against C. perfringens isolated from pigs.
When the inhibition profile of isolates from piglets with diarrhea was compared to isolates from animals without diarrhea, the most notable differences included sensitivity toward avilamycin and narasin. The MIC 90 of these two drugs was higher in the isolates obtained from diarrheic piglets. perfringens isolates from piglets with and without diarrhea.
These results suggest the need for further studies evaluating molecular factors related to the antimicrobial resistance of C.
perfringens.
